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temperature and, 351 inhibitors, 70, 84 negatively rotating sterols, 
toxic substances and, 366- Neosterol, 394 392-95 
67 Nitrate chromatographic evi- 
Molecular oxygen reduction of dence, 393 
enzymes relating to precur- accumulation, 4 14-dehydroergosterol, 394 
sors of, 44-46 ascorbic acid and, 8-9 22,23-dihydroergosterol, 
precursor of, 51-53 hydrogen and, 8-10 394 
Molybdenum, nitrate reduc- light in, 9-10 ergosterol, 393 
tion and, 6-8 mechanism, 3-4 irradiation and, 393 
Mycorrhizae micronutrients and, 4-8 mycosterol, 393 
cytochemical studies of, 339 minerals and, 4-9 neosterol, 394 
ectendotrophic, 325, 328, path of, 1-3 spectrographic evidence, 
332-36, 339 proteins and, 1-10 392 
ectotrophic, 325, 328, 332- see also Nitrogen metab- specific rotationsfrom [a]}p 
36 olism +30° to +50°, 408-9 
formation of, 332-36 Nitriles, as growth substances, ascosterol, 409 
host nutrition, 332-33 182-83, 191 faecosterol, 409 
light and, 332 Nitrite zymosterol, 409 
root carbohydrates and, ascorbic acid and, 9 specific rotations from [a }p 
333 formation in bacteria, 3 -30° to -70°, 395-405 
root metabolites and, 333 in higher plants, 1-2 brassicasterol, 396 
fungi and, see Mycorrhizal Nitrogen, content of root cells, campesterol, 396 
fungi 238 chalinasterol, 396 
occurrence of, 325 Nitrogen metabolism 22, 23-dihydrobrassicas- 
Mycorrhizal fungi alanine in, 12-13 terol, 396 
benefit to the fungi, 341-42 amides in fucosterol, 398 
enzymes and, 328, 334 asparagine, 13-15, 108 pelvesterol, 398 
formation of, 326 glutamine, 13-15, 108 plant families containing, 
growth rate of, 329 amino acids from, 1, 10-13, 399-405 
influence on partner, 336-37 15-18 porifasterol, 398 
auxins and, 336 aspartic acid in, 12-13 sitosterol, 396-98 
branching, 336 glutamic acid in, 12-13 stigmasterol, 398 
defensive mechanism of, of higher plants, 1-19 specific rotations from [a }p 
342 hydroxylamine and, 1-3 +15° to+30°, 408 
isotope study and, 338-39 minerals and, 4-8 sitostanol, 408 
nutritive benefit, 337-41 nitrate reduction in, 1-3 stigmastanol, 408 
inhibitors of, 335-36 nitrites and, 1-3 specific rotations from [a ]p 
nature of, 325 nitrogen source, 10 . -20° to +10°, 405-8 
nutritional requirements of, organic acids and trans- anasterol, 407 
327-32 aminases, 106-8 bessisterol, 407 
carbon source, 327-29 peptides in, 15-16 chondrillasterol, 407 
nitrogen source, 329-30, phosphatase, 7 5,6-dihydroergosterol,406 
334 proteins from, 10-12 episterol, 406 
organic supplements, 331- see also Nitrate, reduction of fungisterol, 406 
32 medicagosterol, 407 
vitamins, 330-31, 334 re) plant families containing, 
orchids and, 327, 329, 331, 407-8 
340 Oils a-spinasterol, 406 
pH of, 335 eucalyptus, 319-20 B-spinasterol, 406 
soil effects on, 334 and genetic relationships verbasterol, 407 
spore germination in, 331 of plants, 320-21 Organic acids 
types of, 326 as herbicides, 274-76 analysis of, 105-6 
Mycosterol, 393 toxicity of, 274-75 fatty acid formation, 103-4 
types of, 274 in growth of fruit, 208-10 
N occurrence in plant genera, content, 208 
320 effect of temperature, 208 
N-1, see N-1-naphthylphthal- peppermint, 316 identification of, 208 
amic acid pine, 320 role of, 209 
Naphthalene derivatives, as precursors of, 315 site of production of, 209 
growth substance, 165-67 sandalwood, 318 as growth substances,151-93 
N-1-naphthylphthalamic acid spearmint, 316 from alcohols, 183 
(N-1) terpenes and, 305, 315-17, from aldehydes, 181 
as herbicide, 273 319-20 from amines, 183-84 


Naphthoxy compounds as Optical isomerism, and activ- from nitriles, 182 
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see also Growth substances 
isolation of, 105-6 
newly described, 104 
nitrogen metabolism and, 
106-9 
and photosynthesis, 101-4 
carboxylation, 102 
early products, 101 
photoreduction, 102 
in plant metabolism, 91-110 
carbohydrate metabolism 
and, 100-1 
interconversion of, 96-100 
oxidation of, 91-96 
in storage organs, 109-10 
in succulents, metabolism 
of, 103 
of tissue cultures, 109 
see also Krebs Cycle 
Osmosis, electro, 378-79 
Ovary 
effect on fruit growth, 204 
growth of, 203, 221 
see also Ovules 
Ovules, role in fruit growth, 
222-23 
Oxidases 
inhibitors of, 127-31 
in plant respiration 
cytochromes, 125-32 
see also Cytochrome 
oxidase 
Oxidation 
of organic acids, 91-105 
in carbohydrate metabolism, 
100-1 
catalase and, 98-99 
enzymes, 94-95 
Krebs cycle, 91-94 
in microorganisms, 95 
en 
_ see Molecular 


gen 
in photosynthesis, precursor 


and root growth, 238 
P 


pH 
and fluorescence, 293-94 
coumarin identification 
and, 294 
curve determination, 293 
porphyrin identification 
and, 293 
growth substance activity 
and, 192-93 
and herbicide absorption, 
256-57, 264 
of mycorrhizal fungi, 335 
and root growth, 239-41, 247 
Pelvesterol, 398-99 
Peptides 
in nitrogen metabolism, 
15-16 
enzymes and, 16 
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Permeability 
of cells, 372-77 
comparison of plant parts, 
377 
Peroxidase 
distribution of, 139-43 
estimation of, 143 
function of, 139-43 
isolation of, 139 
properties of, 139 
reaction mechanisms of, 
143-45 
source of, 139 
Phenanthrene, derivatives, as 
growth substances, 165- 
67 
Phenols, as respiratory 
inhibitors, 70, 81 
Phenoxy compounds, as growth 
substances, 167-70 
Phenylacetic acid, as growth 
substance, 164 
Phenylmercuric acetate 
(PMAS2) 
application of, 271 
composition of, 271 
as herbicide, 271 
Phosphatase, in nitrogen 
metabolism, 7 
Phosphate 
COg reduction and, 47-48 
labelled, 48-49 
Phosphate transfer 
reagents affecting, 70, 83 
as respiratory inhibitots, 
83-84 
Phosphoglyceric acid 
carbon assimilation and, 
COg fixation in, 50 
decarboxylation and, 43 
in photosynthesis, 34-35, 102 
of spinach juice, 38-39 
Phosphopyruvic acid 
carbon assimilation and, 
32-34 
in photosynthesis, of spinach 
juice, 38-39 
Phosphorus metabolism 
inhibitors of, 50-51 
and photosynthesis, 46-51 
Photochemical system 
catalysts of, 39 
catalyst B of Franck and 
Herzfeld, 41 
chlorophyll, 39-41 
chloroplasts and, 42 
Photosynthesis, 23-53 
arsenate, in, 51 
carbon assimilation in, 
29-39 
catalase and, 44-45 
catalysts in 
catalyst A, 42 
catalyst B, 41 
catalyst C, 44 
chlorophyll, 39-41 








enzymes in, 39-46 

Hill reaction and, 39 
fluorescence and, 296 
hematin compounds and, 


hydrogen peroxide and, 45 
inhibitors in 
azide, 44, 50 
cyanide, 41-44, 50 
2, 4-dinitrophenol, 50 
hydroxylamine, 44 
sulfanilimide, 44 
intermediates in, 34, 37, 39, 
42, 45, 47 
and organic acids, 101-4 
oxygen precursor, 51-53 
phosphoglyceric acid and, 
34-35, 38 
phosphorus metabolism and, 
46-51 
quantum requirement of, 23- 
29 


in Chlorella, 24-29 
gas exchange and, 24-29 
of spinach juice, 38-39 
**steady state’’ of, 35-36 
sucrose in, 37 
temperature and, 349 
tracer methods and, 30-39 
see also Carbohydrate; and 
Carbon assimilation 
Physiology 
of fruit growth, 199-227 
methods of investigation 
of, 200-2 
see also Fruit, growth of; 
and Growth, of fruit 
tissues 
Phytosterolins 
isolation of, 413-14 
reactions of, 413 
sources of, 413 
Pistil, growth of, 202-3 
Plant metabolism 
organic acids in, 91-110 
see also Organic acids 
Plasmalemma, lipoid content 
of, 376-77 
PMAS?, see Phenylmercuric 
acetate 
Polarographic technique, in 
growth tests, 155 
Pollen, in fruit growth, 
203-4, 219-21 
Pollination, and fruit growth, 


205 

Porifasterol, 398 

Potassium cyanate (KOCN), 
as selective contact 
herbicide, 271 

‘*Preillumination’’, in photo- 
synthesis, 31, 33-35 

Protein 

colloids, protoplasmic vis- 

cosity and, 365 
and 2,4-D, 268 
flavoprotein, 98 
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growth substance activity 
and, 157, 193 
leaf 
composition of, 11 
metabolism of, 10 
nitrate reduction and, 1-10 
protoplasmic, denaturation 
of, 348 
synthesis of 
in animal tissues, 15-16 
in fruit, 214-17 
in green plants, 15 
in plant organs, 18-19 
theories of,. 16-18 
see also Nitrogen metabolism 
Protoplasm 
consistency of, 363-70 
elasticity of, 367 
electro-osmosis, 378-79 
and diffision pressure, 378 
hysteresis of, 367 
molecular structure of, 370 
optical properties of, 370- 
72 


birefringence, 371-72 
refractive index, 370-71 
permeability and, 372-77 
see also Cell, permeability 
of 
physical properties of, 363- 
79 


plasmolysis and, 377-79 
cap, 377-78 
causes of, 378 
vacuolar contraction, 377 
streaming of, 366, 368-70 
see also Protoplasmic 
streaming 
syneresis and, 368 
temperature and, 368 
thixotropicity of, 367 
viscosity of, 363-67 
anesthesia of, 364-65 
auxin and, 365 
centrifuge and, 363-64 
displacement and, 364 
light and, 364 
mitosis and, 366-67 
protein colloids and, 365 
proteins and, 366 
stimulation of, 364 
streaming and, 366, 368- 
70 
toxic substances and, 366- 
67 
Protoplasmic streaming 
Brownian movement and, 
369 
carbon dioxide and, 369 
chemicals and, 369 
electric current and, 369 
herbicide effect, 366 
metabolic rate and, 369 
oxygen and, 369 
plasma flow, 368 
rate of, 368 
x-rays and, 369 
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Pseudosterols, 409-12 
identification of, 409-10 
plant sources of, 410-12 


R 


Radioactive isotopes, and 
2,4-D tests, 258 
Radiocarbon 
organic acids and, 97, 102, 
104 


photosynthesis and, 30-31 
Respiration 
accelerators, 65 
analysis of, 68-69 
anion, 132-33 
catalase and, 145 
in Chlorella, 27-29 
cyanide and, 50 
cytochromes in, 116, 124 
129, 132 
as terminal oxidase, 125- 
32 
see also Cytochrome 


oxidase 
of fruit tissues, 205 
energy from, 213-14 
factors influencing, 206 
fuel for, 207-10 
hematin and, 117, 120 
hemoglobin and, 137-38 
Kok effect and, 27-28 
photoeffect on, 26-29 
and root growth, 249 
temperature and, 348 
in tomato stems, 95 
in yeast cultures, 133-35 
of yeast, inhibitors of, 65 
see also Respiratory 
inhibitors 
Respiratory inhibitors 
acidity of medium, effect of, 
64-68 
action of, 60 
characters of, 59-60 
competitive, 60-61 
concentrations of, 63, 68 
enzymes inhibited by, 62- 
68 


identity of, 62 
hydrogen cyanide, 60 
iodacetic acid, 60 
light reaction on, 61 
noncompetitive, 64 
partial inhibition by, 68-69 
protected, 63-64 
rate of development of, 60 
reversibility of, 60-62 
selective, 59, 63, 69-84 
carbonyl reagents, 69-71 
cell structure effect on, 
63 
fluorophosphate reagent, 
5 
, 
metal reagents, 69-70, 
75-81 
mild oxidising agents, 74 


narcotics, 70, 84 
phenols, 70, 81 
phosphate transfer reagents, 
70, 83-84 
sodium fluoracetate, 70, 
82-83 
structural, 70, 81-82 
thiol reagents, 69-74 
solubility of, 60 
specificity of, 60 
stability of, 67-68 
use of, 59-84 
volume of, 67 
Rhizocaline theory, of root 
growth, 249-50 
Riboflavin, effect on 2,3-D, 
263 


Ring systems, in growth sub- 
stances, 160-61 
Ripening of fruit, organic 
acids and, 208 
Root growth 
amino acids and, 247 
auxin and, 238-43, 248-50 
cell elongation in, 237-42, 
246-47, 250 
cell multiplication in, 237- 
42, 250 
chlorinated acids and, 


definition of, 237 
in excised roots, 246-49 
lateral growth, 246 
light effect, 249 
nutrient requirements, 
247 
growth substances and, 155 
238 


inhibitors and, 238-44 
initiation of, 248-51 
rhizocaline theory, 249- 

50 

methods of measurement, 
237-38 

mineral nutrient require- 
ments of, 239 

nitrogen and, 238 

oxygen and, 238 

pH and, 239-41 

physiology of, 237-51 

regulators, artificial, 
244-46 

temperature and, 239 

time intervals in, 237 

vitamins and, 247 

Roots 

benefits from mycorrhizae, 
338 

dry matter production of, 
238-39 

fluorescence of, 289 

growth, see Root 
growth 

initiation of, 248-51 

nodules, formation of, 
333 


see also Root growth 
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Seeds 
temperature and longevity 
of, 356 
tissues 
auxin in, 222-23 
cytochromes in, 211 
effect on fruit growth, 208 
respiration and, 206 
Sitostanol, 408 
Sitosterol, 396-97 
Sodium fluoroacetate, as a 
respiratory inhibitor, 
70, 82-83 
Soil temperature, effects on 
plant growth, 355 
Spinach leaf macerate, photo- 
synthesis and, 37-39 
Spinasterol, 406 
Spore germination, in mycor- 
rhizal fungi, 331 
Starch 
in fruit growth, 207 
hydrolysis and tempera- 
ture, 348 
Sterols 
analysis of, 387-89 
biosynthesis of, 387 
carbon source for, 387 
classification of, 390-414 
anasterol, 407 
ascosterol, 409 
bessisterol, 407 
brassicasterol, 396 
campesterol, 396 
chalinasterol, 396 
chondrillasterol, 407 
chromatographic evidence, 
393 


22, 23-dihydrobrassi- 
casterol, 396 
by empirical formulae, 
391 


episterol, 406 
ergosterol, 393 
faecosterol, 409 
fucosterol, 398 
fungisterol, 406 
irradiation and, 393 
medicagosterol, 407 
mycosterol, 393 
neosterol, 394 
by optical rotation, 391- 
412 


by origin, 390-91 

pelvesterol, 398 

porifasterol, 398 

sitostanol, 408 

sitosterol, 396-98 

spectrographic evidence, 
392 


spinasterol, 406 
stigmastanol, 408 
stigmasterol, 398 
verbasterol, 407 
zymosterol, 409 
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see also Optical rotation 
of sterols 
phytosterolins, 413-14 
from plants, 383-414 
cortisone production and, 
383, 392 
isomers of, 386 
mixtures of, 385-86 
nomenclature of, 386 
occurrence of, 383-84 
quantitative study of, 390 
spectra of, 387 
structural formulae of, 
384, 386 
structure of, 383-87 
pseudo, 409-12 
separation of, 387-90 
crystallization and, 389 
fluorescence and, 388 
Stigmastanol, 408 
Stigmasterol, 398 
Storage organs, organic 
acids in, 109-10 
Succulents, organic acids 
in, metabolism of, 103 
Sucrose, in photosynthesis, 
37 


Sugar 
fluorescence of, 292 
in fruit growth, 207, 212 
temperature and, 348 
translocation of, 348 
use by mycorrhizal fungi, 
327-28 
Sulfanilimide, as an inhibitor, 
44 
Sulphur, in nitrogen metabo- 
lism, 5 


T 


2,4,5-T, see 2,4,5-Tri- 
chlorophenoxyacetic 
acid 

TCA, see Trichloroacetic 
acid 

Taxonomy, and terpenes, 
321 


Temperature 

crop-logs and, 350 

disease susceptibility and, 
357 

flower color and, 356-57 

flower initiation and, 351 

fruit set and, 350 

germination and, 355-56 

‘theat sums’’, 349, 354 

and herbicide absorption, 
257 

leaf emergence and, 350 

microorganisms and, 352 

mitosis and, 351 

night, 350, 353, 357 

photoperiodic response and, 
351 

plant growth and, 347-58 

cell growth, 347 





chemical reactions, 348 
damage, 357 
dormancy and, 352, 356 
inhibitors, 356 
optimal temperatures, 
348, 350, 353 
soil temperature, 355 
stem elongation, 348 
and protoplasm, 368, 376 
protoplasmic streaming 
and, 357-58 
respiration and, 348-49 
and root growth, 239 
seed longevity and, 356 
sexuality and, 357 
starch hydrolysis and, 348 
sugar content and, 348, 354 
sugar translocation and, 
348 


thermoperiodicity and, 352, 
354 


Terpenes 
biogenesis of, 305-22 
biosynthesis of (diagram), 
9 


chemical structure of, 305 
chromatographic tech- 
niques and, 315 
diterpenes, 305 
resin acids, 305 
empirical formula of, 305 
formation of, 313-14, 317- 


formulae of, 306, 308-9, 
311-12 
and genetic relationships 
of plants, 320-21 
hemiterpenes, 305 
diterpenes, 305, 310 
monoterpenes, 305, 307 
sesquiterpenes, 305, 307, 
309 ; 
injection experiments and, 
317-18 
isoprenoids, 305, 313 
irones, 305 
steroids, 305, 313-14 
list of, 307 
and phylogenetic studies, 
321 


polyterpenes, 305, 307, 313 
rubber, 305, 313-14 
precursors of, 312, 314 
of oils, 315 
reactions of, 310 
taxonomic distribution of, 
307 
tetraterpenes, 305, 310, 
313 


carotenoids, 305, 313 
triterpenes, 305 
saponins, 305 
see also Oils 
Thermoperiodicity 
annual, 352 
diurnal, 352-53 
dormancy and, 352 





Thiamine, in mycorrhizal 
fungi, 330 
Thiol reagents 
as respiratory inhibitors, 
69-74 
alkylating agents, 69-72 
arsenicals, 69, 72-74 
Tissue cultures, organic 
acids and, 109 
Tobacco leaves, organic 
acids and, 96-97 
Tracer carbon 
algae and, 31, 33-37 
dark uptake of, 33-37 
in photosynthesis, 31-39 
in spinach juice, 38-39 
‘*steady state’’ conditions 
and, 36 
Transaminases, in plant 
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metabolism, 106-8 
Tricarboxylic acid cycle 
in plant metabolism, 91-94, 
127 
see also Krebs cycle 
Trichloroacetic acid (TCA) 
action of, 270 
application of, 270 
as herbicide, 270-71 
2,4,5-Trichlorophenoxy - 
acetic acid (2,4,5-T), 
as herbicide, 266-67 


Vv 


Vacuole, contraction of, 377 
Verbasterol, 407 
Vitamins, requirements 

for 


453 


root growth, 247 
WwW 
Weed control, see Herbicides 
Y 
Yeast 
cytochrome system and, 
133-35 
permeability of, 373 
respiration in, 134 


Z 


Zinc, in nitrogen metabolism, 


Zymosterol, 409 





